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Outline

Discussion of role of risk assessment in drug product lifecycle:
—  Submissions
— Reviews

Examples of risk assessment in submissions addressing:
— Early Development
— Late Development
— Adequacy of overall control strategy,
— Continual improvement

Examples of risk assessment in review addressing:
— Evaluation of adequacy of control strategy
— Intra-agency communication
— Development of regulatory policies

Conclusion:
— Key components in submission of risk assessments
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Risk Assessment Techniques in Submissions

eCTD section

Sample Techniques

S.2.2 Control of Critical Steps and
Intermediates

S.2.6 Manufacturing Process
Development

Potential Impact Analysis
—High/Medium/Low (H/M/L)

Criticality Analysis

Failure Modes and Effects Analysis

(FMEA)

P.2.1 Components

Potential Impact Analysis

P.2.3 Manufacturing Process
Development

Process Flow Diagram + Ishikawa
Potential Impact/Criticality Analysis
Cause and Effect Analysis

Summary FMEA
—Risk Prioritization Number (RPN) with
or without detectability

P.3.2 Manufacturing Process
Description

Process Flow Diagram
Control Strategy Diagrams
Detailed FMEA (RPN with detectability)

P.3.4 Controls of Critical Steps and
Intermediates

Criticality Analysis
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Drug Product Lifecycle:

Y The use of risk
assessment techniques can
help in communicating the
rationale for development and
selection control strategy.

Submission

d

Process Knowledge and Understanding
Evolution of Control Strategy

Overall Risk to Product Quality
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Examples from Submissions

Risk assessment summaries and results are
included in all types of submissions.
— Original New Drug Applications
— Response to Information Requests
— Supplements

Difference in the type of risk assessment used
generally depends on
— Stage of development (early vs. late)

— Type of question (general screening vs. specific
ranking)
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Example 1: Early Development

Goal: Risk identification and prioritization of development, as to focus on
factors with High/Med impact to quality and on unknowns

Tools: Less quantitative approaches that allow risk mapping across a
process that may not be completely defined

Examples: evaluation of impact of...

drug substance attributes on final drug product;

variance of excipient loading or grade (formulation robustness);
formulation changes on bioperformance;

process scale up and starting material specifications on drug substance
Impurity profile

Outcome:
— capture of prior knowledge within organization,
— formulation and process selections
— justification of areas for study
— overall screening of variables feeding experimental design for late stage
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Early Development: continued

Is the CQA of ihe Drug Substance Impacted by a Specific Process Parameter or Synthesis Siep?

Drug Substance CQA Analytical Mcthod

1. Appearance”
2. Idemification’ No No No No No
3 Assay” Ne No No No No
4. Purity - Organic Yes No Yes Yes No
5. Purity - Stercoisomeric No No Yes Yes No
6. Purity - Residual Solvents' No No No Yes Neo
7. Purity - Inorganic’ No No Yes No No
%, Purity - Heavy Merals® No No No No No

. Particle Size” No No No No Yes

i Gl (CCrial Cri) Criig)

e
Medium

Dxeseription Bedium  Medium

Identiy

«Criticality analysis based on
potential impact of variables
—— o / on CQA for drug substance;
N *YES/NO or H/M/L impact
e *Rationale for selection of
process steps for further study
T captured in body of text. 9
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Example 2: Late Development

Goal: Failure mode identification, evaluation and control for factors that
have impact on drug product quality.

Tools: Typically more quantitative approaches to allow decision-making
based on risk prioritization numbers. (or their summary).

Examples: Evaluation of...
- pro<|:$ss parameter variance impact on drug substance and drug product
quality
— analytical method robustness,
— risk of scale up and late process changes,
— analysis of adequacy of controls.
Outcomes:

— Selection of critical process parameters and definition of the control
strategy;

— Description of parameter ranges with regards to low vs. high risk operation
(e.g. Normal vs. Proven Acceptable ranges vs. knowledge space);

— Contribution of detectability and in process controls to overall risk 10
reduction. Proposals for further monitoring.




Late Development: Continued
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1. CQA weight (1-10);

2. Statement of
possible mechanism
for effect;

3. Potential impact (1-
10) on CQA

4. Inclusion of process
design targets or
“desired knowledge
range”

5. Rationale for how
study of variable will
be in final
experiments.
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*Potential negative
impact analysis (H/M/L)
on CQA due to scale up
« Rationale for not
selecting steps for
further scale up study.
«Prior knowledge
captured in rationale,
even for low risk
variables in a given
step.
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Example"3: Visual Description of Control Strategy
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The DF-COA isnot impacted by parametersor allibules inthe unit operation
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T

Control strategy
diagrams with
“level of impact”
color coding can
convey the level
risk (impact) and
adequacy of
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Example 3: Control Strategy + FMEA
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Example 4: Response to information requests:

Risk of holding bulk materials:

Risk Risk Mitigation Strate

Tntermedinte Atrib

Posder blend

Tablet cores

: Abbreviated risk
T il ad Ve assessment can be used
Test chemical stability .

prmp—— effectively to address

Coaied tabits

information requests or to

Controls for a specific COA: provide rationales for
controls on a specific CQA.

| o Reemtty | vasng | sevcrianen

e o o o o e ()
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Y Some key questions from risk-based
review perspective:

» Have all the critical quality attributes been
identified and ?

» Have the potential risks to quality been
identified?

* Is there an adequate level of process knowledge
and understanding to address the potential risks
and to justify the proposed controls?

» Are the proposed controls sufficient to assure
product quality during routine production?

16
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Risk Assessment in Review

Goal: Risk identification and evaluation of adequacy of
controls.

Tools: Typically accommodate less quantitative approach
to allow overall mapping and summary of comprehensive
control strategy (material, process, analytical) and the
link to critical quality attributes.

Outcomes:

Focus of review on high risk factors to enable targeted
guestions;

Evaluation of adequacy of final control strategy;

Communication of risk intra-agency (e.g. post marketing and/or
field investigators during a submission);

Focus on high risk areas for guidance writing. 17
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Exan |pIe' Evaluation of Control Strategy
.
CQA of finished Excipient attributes Controls in place 1
con ol Exciplent atribute Reviewer assessment of adequacy of
impact on CQA
pact on & control strategy for control of drug
Appearance Color of coating Monitored by . .
powder suppler’s certfcate substance impurities (ICH Q11)
of analysis
Assay Particle size of Fineness - . -
mannitol and micro specification set as m m E m
crystalline cellulose given in table I and m Im
(Mcc) 32P4112 j
Content Particle size of Fineness
uniformity mannitol and MCC specification set as FDEor | In-Process Contrd Poines Observed Levels in
given in table :;;L in | Munitoring bs
32P411-2 - [P
ugiday < o
Degradation Loss on Drying (LOD) Limits in place for
(primary factors of MCC, acceptable water inte | | 1.5 ugday | IRC:STTC 0600 of TIC
causing croscarmellose sodium | level that are tighter pioe o wodkup | 8
ion are and than ICH guidelines it 2
moisture and 890 ppen | = 2000 ppm in < 10 of PDE
oxygen) specallun |
Dissolution Particle sizes of Fineness N : e
and ifications for
3 and
stearate as Thiam] 13 ugiday Scieifie principles
specific surface area given in table Chlerile erdan shew nee
3.2.P.4.1.1-2, no preseat
for
magnesium stearate . .
specic surtace area Reviewer assessment of impact of
Drug Substance LOD of MCC, Limits in place for ini i
Form croscarmellose sodium | acceptable water ™ exci p ient p ro pe rties on CQAS 18
and hypromellose level that are tighter .
e 1o e related controls:
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Example: Intra-agency communication
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isk Management durin
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[Form Conversion M <olubilty, [process only makes form 1. PXRD Z. uture.
Critical Risk Element/Failure [Communication to N
Quali Mode [Compliance/Investigator| Jr——————p -
Attribu _ _ q Risk assessment
Content 2 Low dose direct erify NIR_ m\
Uniformity|Uniformity by [c: y nance strategy. Can be used aS an
(Strength) [NIR homogeneity/segregation|
Blending Low dose direct Confirm blending | ntra_ ag e n Cy
Process icompression product/in- |foperation and procedures.
Operating lhomogeneity during [Confirm sampling 1 1 I
Renges blending brategy. communication tool.
Purity Bulk Hold [Stability/Degradation by || Verify bulk hold time
Times ter uptake Istudies and justification
lof hold times.
[Environmental|Stability/Degradation by || Verify low humidity
icontrols ter uptake lconditions for material 19
handling operations.
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*Excerpts...Ishikawas

*Excerpts...gap analysis

Product
manufacture

— In

01: Oral Administration, Potential Effects on Safety and .

dissolution

gestion and

Risk Sub Risk Factor,
denified: | Primary andior

Risk Factor | Secondary Cause
Category.
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Example: Review teams can assess risk for a type of product.

What do we do or require
currently to address this
isk?

Guidelines, Poliies,
mitted Data, o
Research that currently

Is this sufficient to address
nanomaterial API efects
andior causes’

Identified Area for Improvement

Potential approach to gap, e.0
proposed solution, references to
uture o proposed work, if any.

Area of Focus

Potontial Effe Saf

y

and Dissolution Phase

Analyical | Dissolution/Release
Methods | Rate Methor

Evalvate dissolutonfrelease
ate method development
eport for discrimination and
justficaton of parameters.

changes in formulation or
WIVR

Methods are reviewed
folowing the same.

For IR,

take into consideration API PSD

impact on dissolution for BCS.
.

Reminder thatfor nanomaerials to

have impact on dissolution

Monographs methods may or may|

API PSD impact on
dissolution, a dissolution

q
discrimination, development
information, efc, regarcless.
of Case A, B, C. or D.

For OTC, methods are
compendial and evaluation
is done against compendial

BE data would also catch
diferences in modife
release formulations and
could tigger more work on
method development
information

materals if change to nano API
has occurred. Any in-viro
methods that use filration and are
eing used for comparative

evaluation of quality may need to_ | *P°*
er

be evaluated furt

The review of any unconventional
methodolagy.

that covers ranges in
dissolution may need to
show in vivo data.
Celinically relevant
s

Conventional
methodology nvoling
ftraton of materals in
in-ivo anaytcal

ihods (.9
Dissoluon, Assay) may
need o be revaluated
when appled 0 nano
materiais

Ishikawa diagrams and gap analysis of the identified risks are being

used to generate risk management plans for the review of

nanotechnology products. This approach can help inform development

of policy and guidance.

*OPS/OCP Advisory Committee Meeting August 9, 2012
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Conclusions

» Formal risk assessment in an NDA is not required, but
can be very beneficial to the review process.

— The summary of a risk assessment exercise can be an effective
way to communicate the rationale for development and
adequacy of a control strategy.

— Industry can use risk assessment to prioritize development and
to focus on high risk areas for quality risk management.

* Reviewers can use risk assessment to confirm _
adequacy of control strategy and to prioritize the review.

» There is overall flexibility in the use and presentation of
risk assessment tools, as long as, risk factor definitions,
rationale, and links to supportive data are captured.

* Risk-based communications could facilitate
transparency within a quality risk management

framework.
21
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hrante W/

Questions, comments, concerns:
NewDrugCMC@fda.hhs.gov
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